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Significance: 
Part 3:  Recorded surge occurrences and surveys  
Part 5: Monitoring instruments 
 
This conference paper (which was not later published in the IEEE Transactions, now difficult to retrieve and therefore 
reproduced here in extenso with discussion submitted to IEEE but also unpublished) presents the result of monitoring 
what became known as “Power Quality” at selected IBM computer installations.  The authors classified disturbances 
in three categories: 

1. “Voltage Spikes” – now labeled surges  
2. “Oscillatory decaying disturbances” – now labeled switching surges  
3. “Undervoltages and occasional overvoltages” now labeled sags or dips and swells  

 
In the context of an anthology on surge protection and the recording of surges, the paper and discussion are included 
for three reasons : 
 
Instrumentation limitation 
The authors report only low “spike” levels in the period of monitoring (starting in 1969 and concluded in 1972), 
compared with other contemporary surveys (all before the introduction and proliferation of low-voltage metal-oxide 
varistors).  Because the initial measurements were based on an expectation of moderate surges, the instrumentation 
range did not include higher values and therefore would miss them or incorrectly record them if and when they would 
occur, leading to a self-fulfilling prophesy. The discussion – submitted to IEEE immediately after the presentation of 
the paper but not published because of the lingering Conference Paper status – offered a possible explanation for 
that apparent discrepancy as being a limitation of the amplitude and sweep speed ranges selected for the storage 
oscilloscopes.   
 
Importance of threshold selection 
Some statistical reports on powerline disturbances have attempted to rank disturbances by order of frequency of 
occurrence, sometimes presenting pie charts on respective percentages of surges, sags, swells, etc. within the total 
of recorded disturbances.  With hindsight, this approach neglected the fact that the number of occurrences included 
in these statistics is strongly influenced by the threshold at which the counting begins.  Capsule quotations appeared 
in published articles creating the impression that one type of disturbance is more frequent than another – the winner 
in the number game being the disturbance for which the threshold was set the lowest.  Depending on the field of 
interest of the researchers conducting the monitoring, the thresholds were generally set logically and understandably 
at a level where the disturbances begin being a problem for the specific category of interest, hence a disparity of 
threshold selection among different surveys. 
 
Misquotation of the paper 
The conclusions correctly emphasize the significance of sags, swells, and switching surges, but with little attention 
given to “spikes” (surges).  Nevertheless, this paper has been cited as evidence that larges surges do not happen, or 
hardly ever occur, hence the need to include the discussion in the anthology and maintain proper perspective. 
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